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^° — 4- df- x ^7 ^ 4? — ^ ) ^>'/7x 3 , 3 ' , 4 , 4 ' — t- h *? — ( t ^ is Jl 
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4 7 0 5 ?i>i, ^¥5-83588-^ Affile® co tt ❖ <?> * 9 J ^y itSW . M x. II . 
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- > n i-f <b ft & . 
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±IB^ ^ ^ T - ^ tT >f 5 r ^ ft ca $9 t L T . «\ ff&f 6 - 2 9 2 8 5 ? 
*giff fFlf? 3 , 479, 1 8 5 ?, HII 4 , 3 1 1, 7 8 3 ?, HII 4 , 622, 

x — >i ) - 4 , 4 ' , 5 , 5'-fF7 7i^;H;M^'/-;k 2 , 2 ' - tf X ( o - ~f 
V3^y^—Ji)) 4 , 4 ' , 5 , 5' — fh^7i-*tf>f 2 , 2 ' - tr x ( 

o, p-y ?pn7i-A) - 4 , 4', 5, 5'-Th77i^4^-f55r,/_; L , v 2, 
2 ' — tf X (o — ?un-7x^40 — 4, 4', 5, 5 ' — ^ h ^ (m-> h^y 7i-* 
) tf -f ^ 5^ — ^ . 2 , 2 ' — fcf X ( o , o ' — : J V X3 u -7 x =. ;i, ) — 4 , 4 ' , 5 , 5 ' — 
fh 77i^itf^ 2 , 2'-^X (o--Fo7i_i) - 4, 4 ' , 5 , 

5 '-fh 77i^i^^ 5 /-/_;^ 2 , 2 ' — tf X (o — >f *7i-*) — 4 , 4 ' 
, 5 , 5' — T=-h J 77jc=.;UfcM5?'\/— 4., 2 , 2'-tfX (o-f 'J7*tn7iiJi 
) - 4 , 4 ' , 5 , 5 '-f h 77i^itM ; fe*f If 

[ 0 0 4 0 ] 

±ie*ti* ^^fb^t/ i: LTtt, tfiJiiak iff^HH 62-143044 ?. iff mm 6 2- 

1 5024 2?. iff m ¥ 9 - 1 886 85?. If ffi ¥ 9 - 1 886 86?. iff ffi ¥ 9 - 1 
887 1 0?. #112000-13 1 837?. iff HI 2 0 0 2 - 1 079 1 6 ?<7>l>$ri. 
ft Htm 2 7 6 4 7 6 9 ?BJf!ffl#. iff II 2002-1 16539 ?1>*. 4? «k V. K u n z 
, Martin "Rad Tech'98. Proceeding April 19-2 
2, 1998, Chi cago'fl: IBIS 2 ft * * ^ . ^If 6 - 1 57623 
?i>Sk iff i¥ 6 - 1 7 5 5 6 4 ?£». iff Pi¥ 6 - 1 7 5 5 6 1 ? tc IBS <7) * « * 
r-7 * x ;u * - *!? Alt vM±**i * ^ f£ * ^ V X ^ * - ^ Alt # . iff Plf 6 - 1 7 5 5 5 
4 ?i>*. iff IH^P 6 - 1 7 5 5 5 3 ? tc IB«<7> * ^ « 3 - H- ^ Alt#. iff IB ¥ 
9 - 1 8 8 7 1 0 ?^*lc|B«<7>*^* ^*;«5Ai# > iff 6 - 3 4 8 0 1 1 
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0 6 5 2 7 ?1>38. iff i¥ 7 - 2 9 2 0 1 4 ?i>ffi f iS^REfii # # 
m i-r h ft £ . 

[ 0 0 4 1 ] 

_h IB x 7. ;u * > fb L T It . iff ffi sg 6 1 - 1 6 6 5 4 4 ? 1> m . iff M 2 0 0 3 - 3 

2 8 4 6 5 ^&*#ie«3ft*fb^Jfoi>»¥W f 'bftS. 

[ 0 0 4 2 ] 

Jiiet^yAi^f^^ftkL-ni, J.C.S. Perkin II (19 7 9 ) 165 3- 1660) ^ J.CS. 
Perkin II (1979) 156-162. Journal ol Photopolymer Science and Technology (1995) 20 
2 - 2 32. iff!|2000-6 6 385 ? &i2IB«<0 itS® . iff Pi 2 0 0 0 - 8 0 0 6 8 ?fi 
ffi!B«^ffc£-^. HfrffJtcii. Tlfico^iat^T^^ ft5ffc£-&fc»¥W <^ft£o 
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_h|e ir - ry u f^i^ t L T li . M It . S. I. Schlesinger, Phot 
ogr. Sci. Eng. , 18, 387 ( 1 9 7 4 ). T . S. Bal et al, 
Polymer, 21, 423 (1980) [ciet£<7> V t - O U M. . * fF H 4 , 0 
69, 0 5 5 ?HH*ffl#. 4fHi§¥4-3 6 504 9 ? V tc <7) t > t-^Al, *g 
!fffFi?4 , 069, 0 5 5 ^, 01 4, 069, 05 6 ?<?> W mm \z * x * - ^ ^ 

^. gWHifffFff 104. 1 4 3 ^, *i!ff^I 3 3 9 , 0 4 9 ^,^114 1 0 , 20 1^ 
<7>BH|ffl#. tfif 2 - 1 5 0 8 4 8 ?, iff m¥ 2 - 2 9 6 5 1 4 ?<?> i># \z IS® <o 3 — K 
- ^ a x gX#| 4#fF !? 3 7 0 , 6 9 3 f ,^]S 3 9 0 , 2 1 4 ?, 0S 2 3 3, 567? 
, 01 2 9 7, 443?. 01 2 9 7, 4 4 2?. * g $f fF i? 4 , 933, 377?. 0 
116 1, 8 1 1 ?. 01? 4 1 0 , 201?. 011339, 049?. 0^4, 760, 
0 1 3 ?. mm 4 , 734, 444?.0I?2, 833, 8 2 7 ?. £ti S fF 2 , 90 
4 , 6 2 6 ?. 01? 3 , 6 0 4, 5 8 0 ?. 01 3 , 6 0 4, 5 8 1 ^<r>WfflW\zmWl<7> 
Xi^-OAl, J. V. Crivello et al.Macromolecule 
s, 10 (6), 1307 (1977). J. V.Crivello et a 1 , J. 
Polymer Sci. , Polymer Chem. Ed. , 17, 1047 (19 
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^^BHlcfcv^T. c fih<r>ir — ^ A li$^£3UTMi # < . ir y 1£cr> 9 ^ ii >i M&m 

^^HHtcfc v^T^f II icfflo <b *t£ ^--^7 AJgii . TI5-H^^(R I - I ) — (R i - IN) 
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Arn N^N Zn ( R I - I ) 



Ar 21 1 Ar 22 Z 21 ( R I — II ) 
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5* ( R I - I ) Ar nttlllSt l-6f1CLTv^T^iu^*»2 0WT^)T 'j 

- >i£-%m L . !ff$Lv^IiS}:LTtt^iil-l 2 <?> T 4. ^ ;u * . fc^$C 1 — 1 2 <?"> 

-F;b^-;U^ N ^ffeft 1 - 1 2<7>T^^^S. £x*gU - 1 fc^St 1 

- 1 2<7>T;undf^£, h^gC 1 — 1 2<^T'J-n^-^S, nnr^jlf , }^l?|fC 1 — 1 
2^)Ti^A7; 7 S x 1 — 1 2 ^) y T ^ ^ 7 ^ JS, j^Hix 1 — 1 2 <7) T >l * 
^7; FSif:li7'J-^7; FS, ii >l # — >l S x 77 ^ jK >- ^ S . >- T 7 S x X 4. * 

- ^ * x 2<7)f tTi^rii, £H * it 1 - 1 2 <?> * t - ^ * t)*m tr h tl 

Z j 1 ffi<7>l^ -i iry L . Mfr^lctt. ^ar>-f^->, il H @f ^ * > x - 
^f-f 7itn*X7i - h ^* > x f h 7 7 4 t n ?K u - h ^ t >\ X ^ * > g£ ^* > . 
7. ;u 7 > @£ * > x ***Ji*yWt4*y. WlWc -i ir > W h tl £ o ^ T ^ ^ Stt <7> 
ffl ^ <b x ii ^ * B£ -i * y x 'N^r*7ttn*77i-Mt>\ r h 7 7 ^ t n t'u - h 
-f 4" > " . X ;U * >IU>teJ:I/^i7 -f > g£ ^- > fc*#f ILU. 
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il(R ] - I I ) 45 x A r 2 1 *? £ V A r 2 2 & - 1 ^GitLTv^Tt 

^ >i * . h£ Ife WL 1 — 1 2^)7itz^I, S^it 1 — 1 2W7;K-iS, 

2 CO "F 'J - ^ S . f^SSc 1-1 2c7>-f;u^^^S. 1-1 2<7>-F';-a^>-S. ^ 
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^TUv<IS(2 OWT^T'i-iS, T^^r^S. T^^ — * 7c li T 'l * — 4- 
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JUJ-M, Mx.lt-<y s f * t »/ — ^ M ( ^ > '/ ^ t V — ^ x 5 — 9 a a > >/ ^ t '/ — >i . 
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7^l + 7-i, 6 - > h x ~* > % / -bUf^-^^t) . f 7 F -fel, f («- 
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< ! mhix^^<^X'^ v ) . * ^ m ic 4? v> t it z ti h % jff \z m& -t± -t ic m z t § & . 
c ti <b a . $i ^ «: t ; v - x -f v # v - . -t * *> 2 a # . 3 a # =fc v * =f v - . 

* li * ft «b <7> ft «b £<7>1t¥&3ftZm& ij o 0 t ; Jc 

7 xi > & . ? n N > H . V * n h > & x ^U^^Sf*^)^. f ^xXtjII, 7; 

K&fc^w <b*i. *f^L<«. ^Fiafn ^ ^ t*ymt mmm^m-r >v u - >i it^m t cd*. * 

h' n^f-y ii^T ; J S . > ^ # 7° h g ^ <7> 7j< t^'tt B t& S ^ 1T -5 fiSft ^7 ^ # > ^ ^ X 

t >i aSvMiT 5 H M t t < A V i> T ^- h MaXvMi^ *^ >• i: <7>f4^n 

t* > x t ^ sr vMi t 5 h m t m w ^ 1 1 < li # w m<r> t ^ n - ^ m . t ^ > « . ^ 

[ 0 0 6 8 ] 

T it . 7^ nix^f *i:LT, x t v y r 'J xi — >i i; t ? v u — h . h «; x ^ u > r 

')n-*y7 7U-h, 1 . 3 — 7' 57 > • ^ ^" — ^ T ? 'J U — h . t h 7 > * V > • r '7 

XI — i y 7 ? V U — h x 7' P t' L > y" ') 3 - i y 7 ^ ') U — h . ^ ^" > ^ ^ ^ .J n — ^ 

y 7 ?U - F , h ') > f D - ^ 7' P a*> f 'J 7 H - h , h 'j i f n - i 7" D h 

'J (7? 'JP-(^tJfy7'Df*) X-f h 'J — ^X?>f 'jT^'J U — 



^*c*fls is it — iUzST 9 ') l> — Y . 1. 4-y ?n^^*>yt-iy*7VH-h, -t 

y => x f- i y r =f — >i i? t 7 -j v — y . -<> y x * h — >i a t 7 u — h s > y 

x M X h — Jl V V T 7 ') U — h , ^ > 7 x 'J 7. 'J h — >l t h 7 T 7 U — h . 'O y 

VH-F, y ^> ?l 'i X 'J h - 7 ? 'J 1 - h , V ^ tr h 

- * F ') 7 vj i - h , v ;u tr h — >i t y y t 7 'J u — h N "J >i \£ y — >i ^ y 9 ~r t> >) v 

— h , ViHfF-4'N^ 1 i-7 V) L-h, h'J ( 7 ^ 'J P ^(i t ^ y I f ^ ) V y 7 ^ 
U — h x * 'J X 7. 7- ,1 T 7 'J V — h * =f V - s ^ Vy75-^|E0fttF '17 I 

- hf ^1)5. 

[ 0 0 6 9 ] 

> 9 7 V i§iXfi i: L T li . -T- h 7 > * U > 7" 'J n - ;u > 9 7 'J U - h s h 'J x 

■f- V > 7* 'i u - ;U >? > 9 7 'J U - h . * * -<> ' f >l 7* 'J 3 - ;U > 9 7 'J U - h x h 'J > 

f n — ;b 7° n ^* > h 'J 7 y 7 'J U — h N h 'J > f n — ;H ? > F ') > ? ^ H - x f- 

1, > 7 ') 3 - 4 y > ? ? H - K 1 . 3 — ~f 9 y S J it — Jl J 9 ? >) L — h . ~* > 

y t-'I'y > H H-k > 7" x 'j 7, 'j h - * y i H H - F , ^ > ? I 'J X ') h 

— >V Y V > 9 7 U — h . ^ > 7 X 'J 7. 'J h — Jl =r Y =7 > 7 7 'J U — h . i?^>?Z'U 

m h — >i s j > y 7 u — h x : j y y x <) 7. 'j h — ji df. > 57 7 'j u — h . v ^ tr h — 
^ h > y 7 u — h , ';tth-trF7H^u-h, tr x ( p — ( 3 — > y 7 >; 

'l Ir^is — 2 — t H o^y 7i^i) ^ > ^ > y > N tf X — ( p — ( > y 

7'J^^-^-^xh^-^) 7i-*) x > ^ ^ > y > ^ ft* £> & . 
[ 0 0 7 0 ] 

>f y n > x 7. -T- ;b i: L T ti . 1 f u > 7 'J n - ^ yM ? n ^ - h , "/ a t' u 7 7 'J 3 
-4yM?3^-F, 1 , 3 - 7° 9 > >? ^ - Jl : J A 9 n ^ - h . 1 , 4 - ~? 9 > ^ ^- - Jl 

yM?3^-h v f^7>f l>7'|3-4yM5'3^-F, -<> y X 'J 7. 'J h — Jl y >f 

y n ^ - h x V ;u tr h — ifhM?3^-h|^5. 7 a F >iixf^ t LTli, 
if L>7'j3-4y ?nh^-F, f F7if l>r')n-iy ynF^-F, -<> y 
X'jxn-iy ?DF^-h, V ;u tT h — ^ -T- h 7 i>* 7 a h 7- — h V t)* &> Z> . 7 7 a 
h>ixxf^ i: LTli, x ^ U > 7* 'j n — Jl S J A 7 7 a h ^ — h , ^y?xun- 
iyMV?oF^-h, y ;u tT h — ;u t h 7 -f 7 7 a h ^ — h # * s -5 . "7 u 7 > ^ a: 7, 

t LTIJ, 1 f L 7 7 ') n - 4 y 7 L - h , h 'j x f 1, y 7 ') n - i y* 7 1, - k 
> y x M 7, 'J H — )l i? v U — h s V ;u tr h — Jl t- Y 77L-Ff h*&> Z> o 
[ 0 0 7 1 ] 

f^i<^i^f^^>ifcLT, fJ x li . iff £n BH 5 1 - 4 7 3 3 4 ?, Jff Hi BH 5 7 - 1 9 
6 2 3 1 ^&&WL%lK<r>ffiffim~r >i sg 5 9 - 5 2 4 0 ? . ft 

^sg 59-524 1?. iff^¥2-226 149 ^ # &*ie«*> *i" * t 

^ 1 - - 1 6 5 6 1 3 sf&mmm&T 5 ; s^^^ts ^^m^nmizm^^iiz 

[ 0 0 7 2 ] 

£ x flB fl/j ^ #fffi T 5 > fb ^-JftJ 4^ tain 77 ^ # > ^ t 7) t 5 K 7) ^ ;7-^B#fjJ:L 

Tli, > f U > ■ tf 7. — t 7 'J Jl T 5 K x > ^ U > tf 7, — 7 7 7 ') Jl ~F 5. K . 1 . 6 — ^ 

7 ^ U > • tf 7. — T 7 'J ;u T 5 K . 1 . 6 — ~- 7 f U > tT 7. — 7 7 7 ') Jl T 5 H . ^ 

If L > F 'i 7 ^ 7 1 'J X 7 7 'I »l 7 ; h\ y U 7 t' 7 7 y 'J i 7 ^ 1\ ^ ^ ') b y 

tr 7^ 7 7 7 'J ;l t 5 H W *> -5 . ^ f&<^> ^ * L 5 H ^ t 7 v - <75 tflj i: L X It . ff ^ 
Bg 54-21 726 ?i>#ie®<7) x 7 n'Nify U > jfi|ji * ^"i- 1 <r> ~k ¥ l-f -5 3 t )b*T t -5 

[ 0 0 7 3 ] 

r;yT*-h 7k^S7>f4/]njxl^^fflv^TMit $ iis ^ u 7 > ft 7jn ^--14 ft 
£>%Q$jitfm-Z°£> *) . Z <r> «fc 7 4S*fM irLTU, f J x ti\ Jff i>Bg 4 8 - 4 1 7 0 8 ?i># 
^ IC |B<S $ tl T ^ § 1 ^TtC2fHlii_h<^»^ Vy-T^-H^ft^* ] ) -f 7y7^-lft 

^-^/ic. Tie-^st (III) *is*&S£#1r-t<5 ^-^ t ^ v-^ft/jn $ -t±/i l 

7>T^1C 2 fSW±7>S tr Jl -5 t^;^L 9 > ffcn-^#ib*pl-f ^> tl S . 



[ 0 0 7 4 ] 

CH 2 =C ( R 4) COOCH 2 CH ( R 5) OH (III) 
(t£L> R 4 is Jc V R 5 It . Hi/cliCH^^t. ) 
[ 0 0 7 5 ] 

* * ffHBa 5 1 - 3 7 1 9 3 ?, #ftf 2 - 3 2 2 9 3 ?, tf&f 2 - 1 6 7 6 5 ? 
§ ic K« £ ft T us «k 7 & ^ u 9 y ~r 9 ') u - h M ^ , *f & BH 5 8-4 9 8 6 0?. 

# i> sa 5 6 - 1 7 6 5 4 ?, ft&m 6 2 - 3 9 4 1 7?, ^&S3 6 2 - 3 9 4 1 8 ?§& 

m 6 3 - 2 7 7 6 5 3 ?, If HPS 63-260909?, If if 1 - 1 0 5 2 3 8 ^Sft 

v^zhicioTtt, #£Ttc x tf - h tc ft ft Ttfi ^-'ftffii&^j * i^:H'f§5. 
[ 0 0 7 6 ] 

f ^fl^fJiiLTtt, iffffilia 4 8 — 6 4 1 8 3 ?, iff i> sg 4 9-43 1 9 1 7 , ft £ W 
5 2 - 3 0 4 9 0 7 § i>ffi Ic IBIS 3 ft X £ «k 7 & * 'J x 7. -f- >i ~r 9 -J x # ^ 

v-ftfflBt ( > 7) T 7 Jim-£)Xfc2 i±^x#^-^ 7 - F If^)#fi^7 ? 'J L 

-ht>??H-h%flf5;!:M§5, * . ft £ W 4 6 - 4 3 9 4 6 7 , iff & ¥ 
1-40337?, iff & ¥1-40336 7 § i>ffiiei£ <M#£^ ^ f^ft ft i^t/ ^ , ftMf 
2 - 2 5 4 9 3 7i>ffiiem<7) tr - 11 * 7. * > ^^fb^-t/^ t ¥ W 53^ to*T* § 5 . * , 

§ if a , 4f Meg 6 1 - 2 2 0 4 8 7 £ffiiet£ <o ^ >i y >v ir n t >v * >v S 
*SaBto $ £faIlcf£ffl 2 ftS, Mlc B*}f#t$£ISv o 1 . 20, No. 7, 3 0 0-308 
( 1 9 8 4 ^) IC TfcfiiHfc'ffi t J ^ - 4? =k V * ') n^-h L T ffl A 2 ft T § ^ <0 t 

[ 0 0 7 7 ] 

eft ^^s^'ttfb^-^icov^T , -e^ftit, ^^f^ffl^^ffl^, ffiflummofemftfto 

[ 0 0 7 8 ] 

mm^^xit 1 9t=f~x>ti *) co^fmm^^&i)^^mm.^ttf * t < , # < <o it , 2ti 

&±fc»$F*Lu. iffi«gp-t'5r^^fi!!<bfli<50^S*^ < tifeftfctt, 3g|lU^ 

t ?> *>» <fc < , ^ ic, S & £ W • S & -5 fi S ( m it It t ? ') >i m*. x 7- ji , 19? 
i^ixxf^, x u > ^it^^s . tr — ^ x - 7- 'i&it^'ty} ) w^tffffltsctx* 

[ 0 0 7 9 ] 

z 1 1 * 0 

[ 0 0 8 0 ] 

S^-ttfb^t/a, Biff leiiB*^^ »^'l4^^tc?t LT, $F£ L < tt 5 -8 0 11%, 

^ite l 7 s o 

[ 0 0 8 1 ] 

< [S ft ISii IB <^> ^ <r> {fcco & ft > 

* # * £ i± * 3 i: to* T § S o W. T ic ^ ft «b <7> ^ ic o T i¥ IE ic ffg. § 0 



[ 0 0 8 2 ] 

* ^& bh <7> cB ft iei# is ic a . mmmmm^m^mfc] £<7>rzdb\z ^ > 7* - # v v - ^ 

i^cti 1 -?^, > ?*- # ') ■? - i: L T li . i> *a <r> % <r> %\\ Ff? & < ffl T* § . & flK 

T ? V ^ itfla s # V tf — ^ T -fe 7 - ^ ^ flg N # ^ U 7 > *f JI& , *'J7; HWI^ X * 
i> 8t flg . > 9 ? ^ fflfll. * ') * * U > s J # 5 ?ffl7i fc'flf <b 

*l -5 „ 

[ 0 0 8 3 ] 

[ 0 0 8 4 ] 

7>T<7>±M4nc x u ^'fr-t* # t LT . # - l , 4- 

7* 7 >? X > N # >; - 1 , 4 - V 7° U > . =f A , nit ^A^^^'btllio 

[ 0 0 8 5 ] 

# ^ <?> <bj #8 * ic x * u >'ft^tafn^^-^ir-t s # -?-<r>m t ltu, t * ;H**fc 

li > 7 7 ') ^i^xAr^ ifcttr ^ F(^# 'J 7-T'i>oT, iXf *i/:li7; K <7> ^ 
S (-COORIf:ft-CONHR^)R) ;b*x * U > 1± ^ fiSft *S * * "t 5 * 'J v - § # 

[ 0 0 8 6 ] 

x^ U >'tt^tafn^^^*i-^»^* (±IBR) <r>M t LTtt, - ( C H 2 ) n C R 1 = 
CR 2 R 3 . - (CH 2 O) n CH 2 CR 1 = CR 2 R 3 . - (CHo CH 2 O ) „ CH 
2 CR 1 = CR 2 R 3 . - (CH 2 ) n NH-CO-0-CH 2 CR< = CR 2 R . - 
(CH 2 ) n - O- CO-CR 1 = CR 2 R 3 4? «k V - (CH 2 CH 2 O) 2 -X ( 5^ 
. R 1 —R° It^ii^ii. TK^ilT. Any>)|f ifcii^ISi ~2 O^T^^riS, 
T M - ;u * . 74a3fyitL<lJ7'J-it^yS^iL, R 1 R 2 £ 7c R 3 Mi 

?yx-i^s^it. ) ^fif^:tn-§^ 

[ 0 0 8 7 ] 

x 7. t ^ ^S<7> M frM t LTli. - CH 2 CH=CH 2 7 - 2 1 6 3 3 

fcie«5 tiTv^S. ) . -CH 2 CH 2 0-CH 2 CH=CH 2 . -CH 2 C (CH 3 ) 
= C H 2 . -CH 2 CH=CH-C 6 H 5 . -CH 2 CH 2 OCOCH=CH-C f H 5 
. -CH 2 CH 2 -NHCOO-CH 2 CH=CH 2 is «k V - C H 2 CH 2 O - X ( ^ ^ 
. XlJyy ?yi-^Slt$t. ) fc* # ^ ^> fl Z> . 

[ 0 0 8 8 ] 

7U*iS^I#IHTa, - CH 2 CH=CH 2 . -CH 2 CH 2 - Y (^4^ Y 
liy ^D^^tylStSt. ) . - CH 2 CH 2 -OCO-CH=CH 2 lf<bii5 

o 

[ 0 0 8 9 ] 
[ 0 0 9 0 ] 

fn-JtlS^^#*M) ii. ^ -i y y- # -J lglfc^ ItfHdiO. 1-10. 0 



mmol. «k»)#F*L<ttl. 0 — 7 . Ommo 1 , ftt<ffiUU2. 0 — 5 . 5mm 
[ 0 0 9 1 ] 

>M> 'J v-t±. Hf«^fl^ 5 0 0 OJ-UTfti^^i! L < x 1 7J—3 

0 7j T* & <E> <7> ib* =k ») *f * L < . * fc. itM^T*** 1 0 0 0 & ± T *> S <7> ** #f IL<, 
2 0 0 0-2 5 ^IU\ #^SS ( MM ¥±9 ?>T M/f(¥±3 S ) 
lis 1. 1 — 1 0T*l>^^)**ff* Lv\ 

[ 0 0 9 2 ] 

;M > ^ — # v — a x ^ y y ^ # v — , 7' a <y ? jj? m v — . r^niv-i^ 

uftlT^iUi!) 5 , 7>/A!j-;')v-Jt|jr7 7 H * M v - £ <?> J Lo„ 
[ 0 0 9 3 ] 

^ > 5f _ # v - [i x &*&frl<7>73 >£ IC «k 0 3 i: **T' § £ o £ P^IC m 

V^tl^Sii: LTtts fj x. li . t h 7 t K n y => y x ifl>y^nn\ x ? a - ^ 
*f ) y x 7-hF>> > 7 ; — ^ x x 9 J — >l , xfU>r\ln — ji 

t ; > f -»H — >i ^ ifU^^^Jn-itjifii-fJk 2 — > b if iT-fe 
t — h . ^ x f U y 7 'J n — tl ; J > f- t x — -f - 4, . 1 — > h ^ >- — 2 — "7° n ) — >l . 1 
— > b >• - 2 — 7'd f^r-hf - h , N> N — y >f**i^7U\ N. N — ^ > f 

1 7 -t h 7 ; K . N ^ i y x iiif 4, #L8£ > f >u x ILI^if 'J > f ^ * ;u * :> 
K x * W <b tl -5 o 3 tl «b It J* T* * tt 2 ft _h U a- L T M v> <b tl § . 

[ 0 0 9 4 ] 

[ 0 0 9 5 ] 

aM > 7 - * v - U f T' ffl v^T t 2 S lU t L T ffl T t i v\ 
[ 0 0 9 6 ] 

[ 0 0 9 7 ] 

) --£y Wfflv^MK 7it>SiSttl!lv ^7 f * > l^ffl^HtHI . Mtt^ffiv^'ttSiJ . 7 v 
[ 0 0 9 8 ] 

>l *r >l ~7 iz;n-f # 'J t^yif l># 'J '] i7 izix-fi| > # V 

t^yif L^I'Jt^y^nfu^Tt^tl-fAl, 7 'J -b ') > flglW ^ x X t 

^ & . v ;u tr 9 > flg^j gfgp^ x xf tl, ^ y 9 x x h - ,i ffeffiWt&ftx. xfi|, 
7 a t° u y r n - ji =e ) mmm^ ^f^|, *, 3 Bfii^7>i xf<H, * 4- ^ ^ 
x f u > v ;u tr ? > ^iM7>i ^fif v )Hn^yifL> v t tr h - >i ffcffim&ft 

x x f ^ m x # 'jxf h^iw^x tx r 'i >fe -j > mm&ffifrx. ^ 

t ^ m x #n^fyxf # v t^ry if l > r -b > fl^iw ^g^7> x 

Xfif 1 fffily'X? J-»L7; FI, N , N - tr X - 2 - t H a ^ ^ T tl * >i T 5 y 
I, I'Jt^yif u>7i^47;>, h i-i75>iiilXf ;k h ') 7 

*^*7;>t^y F> # V X f U > r 'J H — 4, . # ') I f L > 7 <) u — Jl h * 'i 7' a 
U > r 'J a-i^Staft i-f <b tl s . 
[ 0 0 9 9 ] 



z t t) s T° b z> * Mz.it. n^mmum. T^^ + ymum. n k ^ -r>i 7.4 

UM. ~r >i J] > ?s >i > IIIv t >i ^ >i x 4 * * t 1 4 MM . llT4^4-? 

> -t? > * ^ * y s t> M t >i ^ >i > -tf > x 4 * > . ~f >v ^ >v -j- v 9 u > x 

4 * > M x T 4 ^ 7 x y ^ >- # 'J t^fyif l>7'nf 4 7, 4 > B:UM . * M 

^ y x f [, > 7 ^ ^ ^ X ^ * 7 i ^. 4 x - f Jl, II , N — > f 4 — N — ^ U 4 5? *7 M > 
f F 'J ^ Al, N-Ti ^ri Xi a ; 7 ; F — + h 'J^i^J^. B tt 7, ^ * > 

>i um. * * i/ ^ * v y -r >i * >i - ^ >i wim^- * -r- 4 . h^jw^ t ; r -t h 

{% @£ x X -T- 4 jja M . ?K V t ;3 fyXfU>7 4^4 7 i - 4 x - t 4 {|^x Xt jH§1, j£ 
'J ^" >- X U > 7, ^ 'J 4 7 i-4X-f4{IilXfiHiI, 7i^f* 'J > Jl X X f 4 

I M s # 'j t^fyxf L>7i^4x-f4 >J >ixxfili, jK';^-^-^x^U>t 
4^-4 7l^.4X-f4 'J > & X 7 X 4 MM. t, ^ u >/$fc7k"^ U >f > ^7}§Pt> 

^ ^ y t ifsy ^et ^ * u 7 -f >/2&7kv u >f > at a-tz^^^H- ^ +-7 9 v > * 

[0100] 

*fEBHtcfflv^n§ *>^ffiv£ttj?m. iff lcPi£2 ft-f . &*&*n<7> <?> ^ffiv> £ 

u>7J^^75>fii, # x ^ u > # t 5 > Mil # if <b ft -5 „ 
[01013 

*f&BHtcfflv^ti^M'l4^ffi^'l43iJti. iff lc mfe 2 fti* x l*^<?)^§ffli^;i: 
iti'T'l -5 c 011 «\ # ^ * >- ^ 9 A > L "F 5 ^ 77 ^ # > S^M . 7. ;u T 

5 ;6ltxxr4l, ^ = ? '/'i >Ii)*f ifbti§. 

[0102] 

* is . _hie^ffiv$'l4JlJ^ * T x r # V x x ^ L > J h * £ *t ii x # * x > * 
U -V x # 'i t^fy 7'nfl>\ # 'J ^" >- ~7* ^ U > <7> r # t y 7 4 ^ L > J IC irc 

[0103] 

^ffivHttjPJ**¥l-f ^> tl5. Jc 7 *7 -y *^Wffi^te^J t LTti. #Jx.Ijr. ^"-74 

t07i J f*^'l#>|M, A , -7itn7i^JUA*y|I> — "7 ;b ^- n T >l $c >l 

'j >^x7xf if 607-t>l ; — ~7 >i ir xi ~r >i 5: n -< 9 A > ¥fcr>M'&W. : ^~-V)iir 

a T >l ^- >l h 'j if 47>€-7A6i<?)*f t>l I ^-74^074^47^7^^ 
-f K . M--7 4 tn74^4Xf U 7 t^y K ftWftfx ^ ^ — 7 4 ^- u T 4 ^f- 4 3g J: rjf 
^7k'l4S^#^'-t § * M =fv — x 7 4 *n T4 df-^St? J: U U '14 S ^£ # 1r "t -5 * M 

Zf-7- s ^"-7 4^-074^-4*. ^^<'|4Sfe=l: * «; ^7-, — 

7 4 ta74^4lteJ:7Jli1tIt^f f|,7L 9 > # c?> ; x ^- > W. # 17* ^ ft 5 . * 

s =Tf^BH 6 2 - 1 7 0 9 5 0 ?, 0 6 2 - 2 2 6 1 4 3 i 6 0 - 1 6 8 1 4 4 
[0104] 
[0105] 

^fflvHtt^Jc^#%«i±. flB«IB|glB<^^|II0^k: n LT . 0. 0 0 1 - 1 0li%?i» 

6 cry fritf 0. 0 1 — 5 11% -5 t> ^ s «k *) *f * L v^„ 

[0106] 
<#fe3iJ> 

It x t^Mxn-# 1 0 K t^Mio-# 103, t^tr>?#312, ^ ^ 
7* ') - > B G , t^^i-BOS, t-f^7'4-# 6 0 3 , * >i ~f 7 -y 7 B Y . ir 4 



4 -f 7 ? B S v ta^V;H- 5 0 5 ( * V > h it^XM ( ** ) SSI ) . tr ? 
h M 7 fcT ^ T -? >i - . VUH'Mtl'H (CI 4 2 5 5 5 ) , ^J^Mtl n 
(CI42535) . i^^Mtin, p-^;>B (CI 1 4 5 1 7 OB) . ~? => 

U A V 7 V - > ( C I 4 2 0 0 0 ) . ifl>^4 - (C I 5 2 0 1 5 ) Jc V *f Hg 

B9 6 2-2 9 3 2 4 7 ^ \Z K« $ tlT 5 4flf^:tH'^. * . 7 9 a >* 7 
->&M£k T'/liifi, -7"5 >y ? x ^fb^ ? >3 £ *>8HJPI- ! fc#Failcfflv*£ z t 

[0107] 

^A^iLv^ »Stix El ft IQ li tt W ^ HI ff^ 5> lc ?t L . 0. 0 1~1 0 11%^ 

[0108] 

< ®& b ft l mi > 

^^BH^ciifiieiiii tc a . ft Lmi%±f&<nrzdb . ms. it\s => *j * 4 \z & ^ T^fe-t 

-5 fb^-tf * ^Tjn -f & Z t 3t»*T § * o d <JO J: i & fb£"^ i: L T li . 00 £ x ^ i - 4 > 5? > 

6 x h «; 7 x - 4 > 57 > & . ? 7y >|;> * df- ^ x > ^ N ^ +>" > ^ > ^ 7 > X 7 J y 

[0109] 

M # 011 i: L T a . t' ') 'J 7 > h ^ ') - >\ if^^Mtl^f K > * 4 r ') - > x ? V 

XH^Mtl^ vl>> ^ -f x v V ~7 V i/ > ' x H^nMtl 'H 2Bv f i y > L 7 h* 

x n — X # 4 s >5?^;Min-, ft-)Ui*7H 0\ ^-y l J - 4 7* 4 — 

. 3- + >i ir v y 'J . *? > ^ 4 u v K . n>^-7 l 7 F> V 7° 4 y° ') > 4 B , a — 

+ y * 4 V v K . -h A 4 ~f 4 — 2 B . f 'f*7'*-A> >f 'PMtl 7 h> 77*4 F 

r v - > x => -? 9 is Zs x \£ V V 'J 7t'i7 7'i-BOH C ± *T n fb^ ( t* ) fill] s 

^i7 J ^-# 6 0 3 C ^- > h fb^Xm (Wc) fill] x t^bt">^#3 1 2 C ir ') x > 
h fb^X^ (**)«!] . t 7 F 5 B [ * M ^ > h fb^XH (**) fill] . ^ ^ X * 

-17F# 3 0 8 [ * M a: > h fb^X ^ ( t* ) fill] . t^U7h'OG [t'Jx>h fb^ 
II (t*) i] . t^U7FRR [t')x>F fb^XH (HO fill] . 4- 4 >i 7 V - > # 

5 0 2 [t')x>F fb^X^ (**)»!] . A f d > L -y FBEHX^y t ^ [ ft ± ^ @ fb 
^X^ ( t* ) fill] . m - U ^ ^ - 7' ;u . ^ U ;u U >y H . n-^;>B, a - ^ 

6 Gv ^i*n-7;>B, ^ — ^ 5 y . 4 — p — i? xc ^ ;u ~r 5 ; "7 x x >i A 5 7 -j- 

7 h J >\ 2-^J^f^yT-'J J-4-p-yXf *7; ; 7 x x -f 5 J f7 

7 > . 2 - ^ * t' ^ y X f 7 'J 7 ; 7 1 — 4 — p— N. N — tf X (t Fo^yl^'O T 
5 ; — 7 x x >i -i 5 ) 7 V ) l; ^ l-7i^^-3-^f^-4-p-yXfJl7^ 
7"7xx;U-f5 7 — 5 — t"7 '/n> N 1 — (9 — -^--7^4. — 4 — p — ylf 47; ;7xx 

<M; J-B-f^/Dyf^Mtp, p ' , p" ^-fi^^h'JT^yh'J^xx 

;u > 5/ > (n^?U?^MtL7F) . P e r g a s c r i p t Blue SRB ( * *M ^ - ftftll 

[01 10] 

Tf If btl^, a "MJ t L T l± x 7 ') X ? i aM t I 7 h 7 n > > 77^^Fri-y 
=> ? V > x ^y'/^^n^if L>7*A - x 2 - (N-7izi-N->f 47; J) 

-6 - ( N — p — h 4 - N - x. ^ 4 ) 7; ; - 7 4 * *7 > x 2 — 7 x ; — 3 — > ^ 4 
-6 - (N-if'i-p-h'My*^) 7 4 ir => > x 3, 6-y i F^y74t7>\ 3 

— (N, N — i? x ^ 4 T 5 ; ) — 5 — > ^ 4 — 7 — (N, N->*-<>x4T5 7) — 74 
* ^ > x 3 — (N-y 7D^^ry4-N-if 47; 7) — 6 — >^4— 7 — 7x'j ) ~7 
>l iT => > x 3 — ( N . N — yl^47 ; ;) - 6 — > ^ 4 — 7 — 7x'j77 4^"^>x 3 

— ( N , N-xX^4T;7)-6->^4-7-^r>- l ix77 4^-^>x 3 - ( N , N 

— i/;x^4 7;7)— 6 — >^4— 7 — ?nn-7 4:*-7>x 3 — ( N , N-yXf 47; 
i) - 6- i F^y-7-7; J74t7>\ 3 - ( N , N-> ? X^4 7;7)-7-( 



4_/ 7nn - F ^.j;) 7 ^ t 7 > , 3 — ( N , N-yifi7^)-7-?on7Ji,t 

3 - ( N . N-yifiT; J) - 7 1 > is n ~r * J 7 >\, * *? > . 3 - ( N . N 

-yif^T; J) - 7, 8 5 > V* 7 a * v > . 3 - ( N , N-y^f i7; J) - 6 

->^^-7-T-^'j;7^^-7> N 3 — ( N . N-yT'f^T; J) - 6- ^i-7 

— x M ; 7 ;u ir v > . 3 — ¥ >) ¥ J — 6 — > ^ ^ — 7 — t — ) 7 >i Jr => y ^ 3 — 
fn 1y J - 6 — * * il— 7 — T — "J ; 7 >i * => y N 3, 3 — tr X (1— x ^- ;u — 2 — > 
f »M> 75") 3 . 3 — tf x ( 1 — n — -f * »\, — 2 — * * n A y 
H — ^ — 3 — -i a, ) 7 9 ') H . 3 , 3 — fcf x ( p — > -f- ^ t 5 ) 7 x x ^ ) — 6 — > 
f^T; y 7 ? 'J K x 3 - (4-yxfi7; ^ - 7i-*) - 3 - ( 1 — 
x ^ 4. — 2 — > ^ 4. > K — Ji— 3 — ^ ;u ) — 4 — f7 5? M K , 3 — ( 4 - y i f i t ; 
; 7 x x ji ) - 3 - ( 1 - x * ji - 2 - > * >i A > K - >u - 3 - A >i ) 7 ? n\ ft *>* 

[0111] 

ie* fcli v 77 ^ iz «k o T^fei" £ ^f^Sfal&^ftnMtt. ^ii-ftu i® ft 12 & IB H 0 
^IcWLTO. 0 1-1 0 WM.%<7>W}ai)*tft Hu. 
[01 12] 

*%^^0B«IB»IBk:iix n$ig&JB *>«I3I * * li fiif? * \z is ^ x (C) S^ttfb^ 
^ <?> ^ ^ ft Mfi a * 1% it i" £ 7c db iz . 'MM. <n & Wj±M & ffifia -f Z> <^ **£f * L 
[01 13] 

7*f )i-p-n fn^/D-ik t — 7' >i 77 n- n — ji x ;> N 4 . 4 

' — *-:*-hr*(3 — >*^ — 6 — t — -f*A,-7x.J— >i) . 2, 2' - >^U>^x(4 
->f^-6-t-7*f4 7x;-^) „ N--lny-N-7i-itf'o^yi7; 

> -f ^ 5 x a js £? m ic m tr h ti £ . 

[01 14] 

mn£rm±.M<7>WtWmit. mmmmm^^mm^-izMLx . mo. o i-inn%T 

[01 15] 

<mmmmmmm^m> 

*mn<7>mi%mmm\zit. mmiz^ zm^mm^ffiit-t ztztbiz. -<^>m^ -<^>m 

7; H <r> «fc 7 ft^jjRflSflft«f^|4?#^*^^n LT, & ft & <^ & IS <?> 5S 11 ili flfc IB IS IB <?> 31 ffi 

0. 1 1 0 Ii%T'i>§W^ U Lu. 
[01 16] 

< Drm^j> 

[01 17] 

nT i: L T x #J X If , x ^ Jl 7 9 V - h . i? -7* ^ Jl 7 9 L 

— h . *J A 7 ~f * >l> 7 9 U — h x ; J ir V * >l 7 9 V — h . t?fi^7" l J;l,7n-k 
i^y ?n^ify^7n - y^ h ')Ty4 77L-hx "7* ^- ^ • ^ ;L 7 ? U — h . i? 
A V -r* x >l 7 9 V — h . yy 1 T 7 'J ^7 9 V — b If <7) "7 ? iilXfif ; y > f i 7 'J □ - 

i7H-h> x f 4 7 7 ') i i f i 7 'J n I - F , Hif ^^'Jnl,-h 

. ~f ^ >V 7 9 ') 'I 7" f Jl, 7 ') J L - K h 17 r M =1 — ^ iS 77 7' 'j ;|, ^ X 7^ t ^ # 

(7) ^'J n-;HXfif I h M Hy*Jl*7,7i-h, h 'j "7 x x ;U * X 7 x — h ^ <7) 'J 
7|lXfiI; yM V7"f iTy^-h, y7 ^- 7 -f- ;L- — h x is > ^ ^ -b ^ 7" — h 

. i;7*f it^7--h> 4, -r-fcu — y^fJivn-i-l^flilrgSI 

x 7, T >l m ; # V 7 ') i» ! J >i > t 7 'J L - h x 7x>th 'j xf^, 7 ') -h 'J 7 F ') 7 4: 
f iXXf Jk => 7 ') > i& "7* * Jl ^ **^ff ji \Z ^ tf h ti & o 



[01 18] 

o ui^Vt&ftj-ittim t lt it. mx.it. ^m^m^m t lt it. 

>l x y I f U > / 'J n - 4 x h >; ^ U > ^ >; n — ;u x 7* n f L > 7 ') 3 - 7° u t" 

u > r m n — >v . v ') ~f a \£ u > r m n — ^ # <?> r =! — >i M is J; v % <r> x. — -T- ^ £ ti 

N h >l X > 7. ;|, jfc > g£ s ^ y -H > 7, ;U jfc > g£l£ 60 ^^7,4 > WkM*5 & V % <T> M . ~7 x — 

[01 19] 

< v ^ n ^ "7° -fe > 

*^hhic fcv^Tti. ±fc<^®f£ieiiiJi«>£fiK:fr£ffi$ieiiJ!ic#ir£ -ttsTrt t lt. 

v^oA^.ill$fflv^:t^§^, — o li , fll £ ti\ ^ ffl 2 0 0 2 - 2 8 7 3 3 4 ? 

T #> £ . ^ 7 - o </> a x 00 £ «\ iff ^ 2 0 0 1 - 2 7 7 7 4 0 ? . ^1 2 0 0 1 
- 2 7 7 7 4 2 ?i>ffitclQ«<7> r < . mffi!&!&fr <?> £X £ fctt— SB* ? n # "7 -feu- 

Jg li v >f ? n # ^ 3kiIH$ieiiJg"?#> £ C t fc*#f I Lu. 
[0120] 

■?§4. t* v * a # 7' -fe ;u <7) SU -ft vi i: L T It . f @!|f^l 2 8 0 0 4 5 7 ?, fs] 

m 2 8 0 0 4 5 8 ? Bfl 0 m lz * <b tl ^> n T -b ^ ~* - x 3 > % fij ffl L ~ft m . * g ^ 1^ m 3 
287 1 5 4 ^<7)&mmm. ^fi>BH38-l 9574?. ^ 4 2 - 4 4 6 f <?)§&ilc^ 
<b *i £ fjl ffl * v£ ic J: S . *SifffFm3 4 1 8 2 5 0?. fa]m3 6 6 0 3 0 4 ? HH ffl 
«tc^ii£ * 'J v-^lffttilc «k £?jYi. 3f^giff ^1 3 7 9 6 6 6 9 ?BH«e# \z a ^> tl S 

v y 7 + - h t; t-*ittft*fflv^^t, *§Jff fpm 3 9 1 4 5 1 \^wmm\zfi 

h tlZ 4 V >- T ^- h ittfttfflv>4 . *giffi^m4 0 0 1 1 4 0?. fa]m4 0 8 7 

3 7 6 ? . IB] ^ 4 0 8 9 8 0 2 ^^§lfl»ilCA'bn«gljf|-*^A7*7'ii H ^ * 
Si*^A7i7 ! h H - U ^ x >» — ^ ^IffMttS ^fflv^^vi. *giffff^4 0 2 5 

4 4 5 ? |E # lc A «b tl -5 > 7 5 > — ts Jl U T Jl t K Hb x t h* n^y-b^n-xf w 
MW^fflv^^vS. ^ £ eg 3 6-9 1 6 3?. IB] 5 1-9 0 7 9?<7)&i>#tc^^ti^t 
) ^-M£\z ^in s i tuts t&Mfi s^^ 9 3 0 4 2 2 ?. *§iff i^m 3 1114 
0 7 ^mmmiz frh in* x u - H ^ >f y ^SJff fpm 9 5 2 8 0 7 ?. lajm 9 6 7 
0 7 4 ? § BJHffl # [c ^^tl^,m^yri(^iPvS * C tl^tcFI^i? tlS 

[0121] 

iltSttl^tt^^^T'A^. 3 co J: 7 ^fl^)b- . V >f ^ n i] ~f Jl coMU It . # 

') ^ L 7 v # M ^ U ? > , # 'iXXf )k # 'J ^7 — # ^ - h . # 'J 7 ; K . =k V 3 tl "b 

a^-JftJ ;b*£f * L < . iff tc . * 'J ^ u t is J: V # ') *7 V 9 y ■ frttf * L „ * , v >f ^ n 

ii y^zJimiz . ±ib^ a > -7-4iAnriftif u 

[0122] 

tm<n^ a ? vjj^^Jico¥-nn%\t. o. 01—3. onm^iLu. 0. 05- 

2. 0 M m^^'btc^tL<. 0. 10-1. 0 fx mfrftlzitfZ Lu, 3 <?>$EB ft T*£|£T 



[0123] 

<mmmBm<omj&> 

L x W^Ztl&v Z Z X i$.m -? £ ISM £ L X It x Xf l>y ^D70\ X 7 u ^^*f J 

y s > f x f i y F >\ > ? ; — , x ? ) — 4 , 7° u > \° ; — >v , x f b > 7 ') n - ;u 
t ; > ^ 4. x — 4, x 1 — 7- b ^ :> — 2 — 7° n ; \° 7 — >l , 2~>h ii fxXf4T^f-(< 
x l-n J ry-2-7 , nf^7^f-h, y > F^-yxy>, M>f |L|x^^ 
. N, N-y >f 47-hf75 f\ N. N-y >f 'H'UT; K . •xh^>^^ r 7UT' 

x N - > f ^ f n ') F >\ y if;Ui*^y h\ 7. 4 * =7 > x y — "7* ^ 4 7 7 h > ' s h 
4X> N ^ftflfKt^T*^^, C *UC PI^ £ *l & & <7>T ii & V* . C ft <b<7>MM It 

. m&zrzitmttLT&mzftz, m^^mm^mmt. »suiii~5oii%T 

[0124] 

*f&BH<^Lijfiieiiii it » 1 /x us* § ±ie&/^7>^ to — * fx a a* * \z ^Kx 

[0125] 

B&Sfc*. -J&fticO. 3-3. 0g/m 2 WILu. Z<t>IBHT*. &ttf £85 J£ t iBfi 
[0126] 

x 0 $K M flK X 7* U — M ffi x # — "T" > M flf . 7* >f V 7' M flK IT-fOi^ 7* L — K 

m u — >i m *n ¥ i-f ^ ft & ° 

[0127] 

tyQX £> ft It J: Mx.lt. m x 7 X 7 7 ( 0J £ ii . # x U > . # 'J 7' n fcf U > . 

x 7" ^ X =f- v 7 7 >f Jl U ( #IJ x. li\ Illt^n-X, xSI^*n-^v 7* n > gfc 
t'ln-X, 4 n - X x SS£@§@£-b 4 n - X N ffig£^ ;U n - X x # x * L > t=- U 

7 7 U — h x # 'i X ^ U > • x # 'i 7 f L 7 , # 'J 7'DfL>\ * 'J ^7 — # ^ — h N # ') tf 
-47^?-ilf) . _hifi L fx ^fM * s 7 5 ^ - h 5 ft £ fx 14 $ tl fx *ft t fx fl 7'7 7. ^ 

-y 7 7 -f ;l u W l-f «b ft & o $F * L v^Jf # i: L T ti . * 'i X X t 1 ^ 7 i >i u is Jc U T 
[0128] 

ts^^M. * fx It x 7* ;^7A^L < Ii74 ^7i,^^^)iIIC7'7Xf -y n»7 ; 

> ^7* > x ^ x V 77^ x ^ U x 7 a x M #ft x tf X V X x — 7 4 x ^ 9 > ^ cfc £ . ^ ^ 
^^S7ni^)#f i|j l OliXWTT-i)^^)^^ ILv\ ^¥tm \z fcv^T ii x |7 4; 

T ii >5r < x ^H7>*tt<75 ^ 7) ^ H ^ fij ffl § C i: ft'T'S £ . 
[0129] 

5}f#:^JI^a0. 1—0. 6 mmTi^Wi)^ * L < . 0. 15 — 0. 4mmT'^^ 
^iUIJflK, 0. 2 — 0. 3 mmX'lb Z> <r> t^lzttf * L v^ 0 
[0130] 



[0131] 

mmitmrn (it^m \z mm* mnmm $ *± &m.m itmm) &mi-fhtiz>» 

[0132] 
[0133] 

/cliitiruc J: 9 tf 7 ^a^f if <^ti£ 0 iff ^§HE 5 4 - 6 3 9 0 2 ^&m\z 

lets j: 7 fflv* 5 ^stf if ^ 

[0134] 

A^^TK-g-^^fflv^T 7- ^ # x. v * y 7%im^:M2 ft. mz , tf ft $ ft ^ » Pffffl 
[01353 

^> ft £ o 

[0136] 

Pttistfb^ii^^fr a . fflv^ nz>mmw\z & *) m ^-b^^T-tuc^^-t^ z tit 

T?#*v^». -J&ftlcii. m«H-iSlS 1 - 8 0 II )«fi5-7 0°C, mflfcS&S 5 

~60 A/d m 2 . mj± 1 — 1 0 0 V . m^^FS 1 0 #- 5 # ? £> 5 ft* #f SLi\ ff^ 

2 ft£ PiSS^fb^H^Mtt . 1. 0 — 5. 0 g/m 2 T*>4<?>3t>»*F* L < . 1. 5—4. 

[0137] 

cotzdh. &^lz fcCX . m 1 2 0 0 1-253 1 8 1 ^ & W 2 0 0 1-3 2236 

5 ^&mizmm2fLx^zmmmitfcm<7)^ a * n ^t^i^ul ? a ^t^ji 

T fr 7 Z t frX § § . 
[0 1 3 8] 

$WMH i: LT It. fF^ 2, 714, 0 6 6 ^^13, 181, 4 6 1^, 

280, 7 3 4 ^fcJ:^^S 3, 902, 7 3 4 ^ § ffl * [c 12® ^ tl T 
J: 7 >v ij &m is ') *r— V v£**^ -5 . 3 77 v£ lc T It » ^ ^ ^ h 'i ^ 

A^<7)7K^i*T««H± § 3^11 L . t o ^ <7) (3 ftMc . 3 6 - 2 2 0 6 

3 -^igleiett £ tiT 7 v ^ ^ V ^ AT'MtS 7a^. *g^f!^^3, 2 
76, 8 6 8 ^-. fa] m 4 , 153, 4 6 1 ^te i 4 , 689, 2 7 2-^c^#BHIffl# 
lc ie® $ ti x v^S =fc 7 sQr jeh m tr — ^ * x * > ^T- &LJIi- ^ ^ tf h ti ^. . 

[0139] 

2 0 0 1 - 1 9 9 1 7 5 ^&StC^I^), ^ 'J 'J 7 A, 77|y 7A V ~F )V ; - 7Av 



-i M x ? > N SJ] ^ . Y >l ~? — 'O X X , x ^ n ^ f A . $k . ^* + y O A, T > * ^ > 
J; Dffi^^fR^ bljR^ *l£ < t ^--ocojtmcoWtitW) * iiTK^fbt/^ 3P^F 

LT^^t^i^, #112002-79772 ^ ic K« <jo v 

V * % 1f -f -5 ^.^KJi ^ s *'JT^n^fyy7>, ^ 7 * — h s x ^ n * — h * Tz It T >i 5 
* - h <7> ^jn tK 5> ft? . fti Jx l£ ^ tt Z> V ^ - r ^ ^ fil tc J; ») » «b tl S M^^^Ktt ^ H V >v 

[0140] 

izmfatm*'&m t com\z m-rtzM trie it. m*'&m tcomm^fatiz ^m^-tz* &m 

ffi±m t LTIJ, iff m 2002-79772 ^ i>ffi lc ifitt ^ . ^ -v h 

[0141] 

^ffftli. + '[>*£¥i5Jffl2 . 10-1. 2 m mT'i>5«<)'{ff * Lu. :^I1T\ 
[0142] 

£ fc. #<?>feilS t L T . mtt-iSSfft i: L T 0 . 15-0. 6 5 X' 3b 5 co fritf £ 
[0143] 

( v ? u - h ji ) 

m lz v V n - h ^ S It 5 3 t § § . 
[0144] 

^iJx. li\ tfPlf 5 - 4 5 8 8 5 -^i>ffilcie« 2 tiT v^lrfi^ 
9t=f-it^m. JffPif 6 - 3 5 1 7 4 ¥ Affile IQiS 2 tlTv^lrfi^Sfb^^ t/^ttMfJ^ 

btiSo + T- ^ . Si (OCH 3 ) 4 . Si (OC 2 H 5 ) 4 . Si (OC 3 Hj ) 4 . 
Si ( 0 C 4 H 9 ) 4 V <^ *r A *<7>"F a, zj ^ i, fb^t/^ffl %> co jl^l- fc^ffi T- Af L 

[0145] 

(TIB) 

msmi-z z twB rmmfrmmm t lt mm-t z z t\z & *) . --^-tc 

co It <M^±C ^i- < 3 fctfK ^_hm#'ttib*[»]_hi-5o 
[0146] 

Til i: LTti. B#Wtctt. 10-282679 ¥ 1> i3 lc 2 ti T ft fin 

S^-ht^^x^u >'|4-fi*S^jxltvS^* Uv^ ^ x 7 > t> -v -7 ') y ■ ?M. ffHf 2-3 

04441 ^^mmmco^ * u fi*s^jxi^*^* uv> § -j > it^m^^nm\zm 

[0147] 

T^Jl<50Mfli*(III^^)tt. 0. 1-10 Omg/m 2 t h <r> &n % L < . 1-3 
0mg/m 2 Tii^ii'J: ») fc? t Lv\ 
[0148] 



mm^w?i-f %> z t t>*x° § s o 

[0149] 

*^&BH tc fcv^T tt . ii'ffi's STt^^^ + Tff l f^Hlitt. diflieiiJi ^TS^lc «k 

. *^icfflv^ti*^<7>asiB'ft**m*FT. mkius t omm&izm *i. *>>o. s^i^ 

. 4 5 8. 3 1 l^Bflftf tei vft i> sg 5 5 - 4 9 7 2 9 ^-&Skr_ f¥*ffl tc |B« 3 tlT 5 
[0150] 

ff H^tcfflv^n^tt^-i: LTti. 0O£«\ it«». JKHtttcftfts^Sglt^^Tfl:^ 
t^'f if btiSo M # ftncii . # tr - >v ~r >v u - >i x # m tr — jivu h > . it 14 -b ^ 
n - 7x m . t'7^>\ 77^t^a, # «; t ? m ^ 7K>g'l4 # v - tr h ii & . 
+ #'Jtr-^74a-^ (P V A) ^3£f£^£: LTfflv^L If HI M Dr 14 . 

£tt^*>*:*:ft£Wttk:*t LT^fclltffr^llfc-S-;*.*. * M tr -u- t ^ n - >v\t. mm 

►} s — g& fc* i. x ^ . x - -f- Jl S. fz It T -b 9 - >l T? B & § tl T o T & «k < . — g£ fc*ffc<7> 4± 
[0151] 

# tf - ;u t >i 3 - >K7>S#0O J: LTtt, 7 1~1 0 0t* %77H*^ft? £ tifcfi^-g 3 
0 0 -~ 2 4 0 0 <r> IB H <?> & <?> ***f jg ic i§ i-f «b « . M tc it . Mz.lt. t* ^ £ ?± ^ u 
1^)PVA-105, PVA-1 10. PVA-1 17. PVA-1 17H. PVA-1 
20. PVA-1 24. PVA-1 2 4 H . PVA-CS. PVA-CST. PVA-H 
C. PVA-203. PVA-204. PVA-205. PVA-2 10. PVA-2 1 
7. PVA-220. PVA-224. PVA-2 1 7EE. PVA-21 7 E . PVA 
-220E. PVA-224E. PVA-405. PVA-420. PVA-6 13. L 
- 8 fr^ir h tl o 
[0152] 

mmmcoj&fr (pvA<^niK. ffit]um&){%mw) . i^if a, stife3a»fitte«j: 
i%*'i4<^«^. 777-'j'tt. mm'\t. LTiiaiiiR^ ti-So -i^ictt. pv 

Aco^dtK^^^^^vms tr (i-^^*>. HJi^'^^g^ tr — ^ t ^ n - ^ #.fi#W^^ 

±-T*fc*)k:t±. i&^SMtt**^ < * 9 i-^>&v^ z t **^fF* Lu„ I^oT. 2 5°C. 1 f\ 
JBETtcfcltSl^jfiaSattA^O • 2 < A< 2 0 ( c c/m 2 • day) T'i>^:i: 

[0153] 

ff aJ!<7>ft!i<7>ffifi£^ fc LT . r M -b > . y 7'n t' l > 7 ') n-if f ( 4^ ) It # lc 

c a . 7)^)Ui*^l+h ^ a ^ <^> t 7 — ^- y % ffi vH -14 M ; t ^ ^ ^ t 5 ) ij >v a^y 

T >l * >l T 5 J i? % /I #>&M^p<7)W&fjiWli£&M ' # V ^-^r^ U >7»;l,df-^ 

7i-;H-r;l,f^^Mt>SlfiSttI* («) *t L T Kit % MM ~t Z> Z t 

§ S o 

[0154] 

f*ll^^)l/?tt. 0. 1 — 5 ix m*»]g^T**> ») . iNrlc 0 . 2 ~ 2 m m^lT-i)^. 
[0155] 



[0156] 

TV**. #IJ^«. iff ^B9 4 9 - 7 0 7 0 2 ^l>i5fc J: g iff fp ft Ifg & ^§ f? 1 3 0 3 5 7 

8 ^ m # ic a , ± ic * 'j if ^ >i t >v n - a, ^ <b ft & # m - 4* ic. t ? v >v ^ x 

vji, >- a > . Tk^vg'tt ^-^ fn >) K > — tr — ^ t -fe -T-— h -n##^ 2 0 — 60 MM 

L®ftie»Ji±.ictt«i-§ 3 t tc «k o . + 3 t b*mm$ 

/S^M^TrS \z out li. fll^tf. *g#fFf?3, 4 5 8, 3 1 1 ^mmmis =k vft £W 
55-49729 ^ 1> Wt \z U M iz IS ft 5 ftTv* § 0 
[0157] 

*}§'I4M) <n^k1f&xz ck *J . fiSSiRT*^IS^3-t 3 i: ft < . t-7MF 5ite*|Sj±3 

[0158] 

( ¥ JEEP ISO ) 

^f&BH^^WxepiSiJIKmWxli. ^^ 2 5 0 -4 2 0 nm^^Jtf-t^^ffluT. & 

T^SSTti" § d t \z J: "J IK® text L T * L ') — ~7 \%^H-z_%> o vig^ 2 5 0 —420 
n m^Tte^jRtf-t § TtilH L T . # - # > T - ? *T . ^ ~h ; ^ > 7 \ * 9 >i >\ 

-i => y => y 7\ 7. h n # . Se^ifift . u - *f - ft tr tr hi\z>„ 

[0159] 

»7fe7tilf,^S UTIi, 250 — 400n m <r> $B H fe* $f * L < . tc ii . U - 

f-tLT, Ar^t>l-f - ( 3 6 4 nm> 351nm. lOmW-lW) . Kr^ 
* > U - -f - ( 3 5 6 n m . 35 1nm. lOmW-lW) . He-Cdl-f - (32 
5nm. lmW-lOOmW) . @#L-f-tU, YAG, YVO 4 ftir<^1064 
nmI|t-FD7 ^lfrL-f-(7)4ft (2 6 6 nm. 2 0 — 1 0 OmW) . m$tM 
'Jk^mmmj- t A 1 G a A s . I nGaAsfi|#^l*^fct (380nm-400n 
m. 5mW-l OOmW) . ^'ftlftl'J^if i: A 1 Ga I nP, Al GaAs^3|# 
( 3 0 0 nm~ 3 5 0nm. 5mW — 10 OmW) . Al Ga I nN (35 
Onm — 4 0 0nm. 5mW — 3 OmW) . * <?> ffe , x L - •f- fc LTN2 U — -f — 

(337nm. a-;uO. 1 — 1 0 m J ) . XeF ( 3 5 1 n m . >i x 1 0 — 2 5 0 m 
J ) . YAG, Y V 0 0 4 ft ir'<?> 1 0 6 4 nmlgt- h'n^@#L - *f - <n 3 l§ft ( 3 
5 5 n m . 1 - 4 W ) . ft £ % ^ l-f -6 3 t § S . 

fflc. C^^T^llftU-^-tt. ^Xh<^®T'AlGaInN^i|#u--f , -(ffJix 
I n G a N^^i|#U -f- 3 7 5 nm, 5-3 OmW) . ^ ^ <7) ffl T ^ tti 71 ft 3 5 5 

S fb of ft6 ft 2 6 6 nmU - f-T'i>li t 
[0160] 

t /i7tSg7t7^5t<^¥filxE;piii5ljn)xS7t^g i: LTti. i: L T F«J ffl K => U ~ft ^ x % 

>f y-y- h 7 AT^^^^iif LTti. ^T^mm^^^lf *^ft 

mmTt^^iii*^ . g l v (rt-forin ^ 7') x ft tco-)X7t^> * v 9 

-T V -i DMD (fy'M700;7-TAMX) V~^7CT U >f «k 7 ft . t^* 



fefticoMjUkWlis ck V jx tt^ <r> ^ Pt§ ^ IS i?IX i* ft t fU ffl *T fj£T * § . 7 7 7 M -y H 7? 
itTIi, * 'J ^> 5 => - \z «fc S §§7^ . JiieSW^IBI^^ ^rf£ o T . x, y ^ SE -5 

1 m m fs ffl uf i± . g*i;g t ^m^mft^m^miz mz. & jsuk £#f* lv**>*. i 

5 #W T W * L < . «k ») #F * L < H 5 0 0 m x S t <ff * L < H . 100^ #W 

[0161] 

^lEWJ^JREPIsa^lcfc^Ttt. XifcLfcJ: -7 fc. # H 0H ¥ JjR EP W\ Ni JSC ffo * M \% fl 

izmyt l 4^ ^<7>m««iaxjg*ja* c t ft < epssi ^ > * t s ltK t ltep 

[0162] 

mizmm Ltz'ik, mmimxizis^x u -^-t*^ l. ^miiih^s 3 t & < eunij 

[0163] 

x nix ep /rfjij nrx m m ^mmnizm^t l u^Mmmmxnm^Mmmmxn^m^ z t 

ft < ffi L * t ePdlJ >f > £f£*& LT EPfiS-t -5 i: . B) IB ^ igTt m IZ is u X It . M 

-7^. ^m^tw>\zis\^x\t . m\M^mt^ww\ -i > S L*Xti^<7>M7? ic j: o Tl% 

[0164] 

*<7>*S*. SL*liii*te^ffl<7>^iB«S&k:tt#L. tttt^EPISM > ^ ti Si ft §Mc « it) 
LT. EP 150**11 46 3 ft*. ::T\ £ Klxffi ic f£*& £ ft * <r> it x lL*TJt> EPHM > 
^T*t «kv^*, M LTk^fJXM TBfcS £ ftfciSff ie»Ji^7>lc =k oTv^2ft£ 

J&T . \Z ePdj5lJ >f > • § **4T ® L Tkfc «k -f > tt . 

mn^x-m^wwixm x^hnz t <?>**<$ * . 

[0165] 

z <?> =k 7 tc l t . x/tRepwj^ii^ii^-7-b -v n epwj^iXT^xm#^ ft. ^-^>t^#i( 

^C<7)EP Bllcfflv* ^ ft * 0 
[0166] 

WT, Hife*Jk:«J: ») ^^m^PtMlzMm^- & **x *%bh z ft «b tc FIS ^ ft * t <t>T 
ft „ 

[0167] 

N6> ttmm 1 ~ 2 ) 
1 . xmxEp^jnixmnix^ftM 
c 1 ) amw^ffu 

Al : 99. 5I1%1U, Fe:0. 3 0 11%, Si : 0 . 1 0 11%, Ti : 0 
. 0 2 11% . C u : 0 . 0 13 ll%t#t L . n^ltX^IWXmW^ J I S A 1 0 

5 o -r ji 5 u&&<r>mm \zm& itmm^mt. mmtrz. m w itmm t lt a. mm 

^W^if^^S^: ^XtiitS £:<SMC J!&#X&tII L x ^tc. -b 7 5 -7 ^ ^ a. _ -7" 7 -f 
i?fta§ftofc. «3tv£l±D C WatviT-ff o fc. l@L/:«)l 5 0 0 mm^iffi^iffl 
* 1 OmmfflfJL, ^«^fb^-^ib*ffi^<bLT Lt^ftv^Jc7lc5 5 O'CT* 1 0^fg±3H 
itmm-Zft o feo ouT\ 4 0 0"CT-i^j±5!L, il^^M^P^. 5 0 0*CT6 0#P1 
*P»iLf:t, ^^JEEH^ff oTx 0 . 30mm^7;i; - O uB^Uh Ltz. JEE 

jEa - ;b <7>ffi $ tiit S 3 tc «k *) . ($mJ±&%:<?>*'km¥£}ffl.$ R a *0. 2 M m lc 
ft(J lit. ^ <7> ^ . Xffltt^ fS] X 2 -£ * fc*> IC T > ^ 3 > U ^ 7 - tt fc. IbJlfcT 

ariz^-tmmmmizm l 
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_h£T >i 5 uWL<r>^m<?>\±.T& : i&-%:$fci:-? £ fzdb. 1 0 MM % T ^ 5 > m V - ^tKv§ 

y3*hiy'T>g2 5 tx m<r> 5 ^ - tK^® ifc ( ItS 1. lg/cm 3 )*fflv*T;u^ 
M^^SjaT LT, *T-J: < ifeif It, 4 5 °C ^ 2 5 V ') O AtMS 

SrIc 9 f^WS* LTi'Vf > r^ff . 7kv5tl£. $ «b \z 6 0 2 0 %mWc\z 2 0 #BS 
ML. 7ki5t L c 3 <t> 5f ff/ g ja T ft ffl <r> x. -v > r M li Jft 3 g /m 2 T* o , 
[0169] 

tfuc 6 0 H z <*>£^«JE*m*T&il^l&k:mfWb^fo&fflffifM&*fr o fc. c <?> h 

otx-^of;. ^mmmfcmit. «ae &h ^- ?\zm-?z ^^ibtp **o . 

8msec. d u t y it 1 : 1 * □ ff^ mfc : £Wf& M ^ T . tLT 

OA/dm 2 . fcfflfj ic liMM h Wlfi £ MWi^ 5 % * it tz „ 

68 tc it -6 \t ~r >v 5 — ^> u M « Bf <r> 1 7 5 C / d m 2 T * o . 

[0170] 

tfac.j^O. 5 HM%tK>§^ ( t ^ 5 u A ir > ^ 0 . 5Ii%#tf) „ »S5 0 
'C^MMmlzT. t >i 5 AlA'Bft^wiMi 5 0 C/ dm 2 ^*ffT\ 

[01713 

Z<7>« 1 5 (TiU 5 U A 0 . 5li%#t?) ^m^i^i: LT*St« 

SI 5A/dm 2 T-2. 5 g /m 2 <7) it tfc^SiHLM % Sit . L . $ ^ tc 

. ^^a^^h'i^^2. 5 ii%*)giii:T 3 o °ct* i o t fc. z^s^^^'L^ 

¥ ±9 ffl £ (Ra) *H2(im^*fflu-Cll^LfcJ::^ 0. 5UmT'i»o/:. 
[0172] 

c 2 ) tuft mmm^w^ 
o°c. 6o#Tt--/>stiL, miwi. o g /m 2 <7>mm^m*rif& l . 

_hlc Tieffl/^ «k 0 £ -5 ff HJi^^S ( 1 ) * . 0 . 5 g /m 2 t * -6 =k 7 ic 

^ipl. i 2 7 5 #t- t- LT¥mwmm.mm.*mrz, 
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( -7 -i ? n ^7 7' -b ^ ( 1 ) 

ttffl^^tU^ h > n — >l ~f a ^ > t * is U > >M V x T - h ft^JQ # ( H#£^ 

ffl <r 5 # M**) «L ION) 1 0 g x > ? x 'j x 'J f — i F 'J 7 ? 1 

L - h ( B * fb^ ( t* ) $SL SR-444) 3. 5 g . 3 - ( N , N-yif*7; J) 
— 6 — >^^— 7— t — >; ; 7 ;u * 7 > (0j^ ft/£ (ft) IODB) 1 g, fei^/^Mt 
-> A - 4 1 C Cfr*M (**)«!) 0 . 1 gtSiifil 7gl:-gfSLfc. 

LTPVA-2 0 5 <?> 4 HM%7kvg*R 4 0 g L fc. ttffll^^fc J: V**! 

Lx * t >f -f-fcfflv^T 1 2 0 0 0 r p mT 1 0 frW^ULL fc. » «b fl tzgLitW * . 

IS*2 5 gtf^jDL, lfiT3 O^Jtflt, 4 0 "CT' 3 BfWKJt L fc, C^iilcLT 

m L o ¥ ±3 3fi & t± 0 . 2 5 a mT* J) o f:. 
[0178] 
f?Iilft'« ( 1 ) iffiffc 
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* tr - >i T >i u - ji ( *r > fb)$ 9 5t*%, 1^58 0 0 ) 4 0 g 

* tr - ^ tr a V H > ( ^ T » 5 7J ) 5 g 

* 'J ( tr — ^ fcf n M F> /Stf ( 1 / 1 ) ) ( # T M 7 7? ) 5 g 
tK 9 5 0 g 
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2 . eg t£ =t v ep no 

tlfc^HREPISOiiR/Sffit* 3 7 5 n m^i|# U - -*f-lcT . ffi^2mW, M)4% 9 0 0 m 
m^^ffiH ^A, h' 7A@iK8 0 0 r p m . fS§S 2 4 0 0 dp i ^^frT-gfLt. 

'J>F25^)y 'i > 9 frltfe. ML* (EU-3 (m±^My -i >i U (B) 

M v * ift ) ^vya^474n-^=l/89/l 0 ( #*it) ) tTRANS 

-g (N) s-f >^ (^cb* a > ^it^xmnm) t^mv^ m -i 

[0180] 

iijftieii!i<^*S7t^^ep(ij5ij^jiT<^it ±.3Efi^7rT l . episodic ^^fs^r Lft 

v^flgic ft £ * TMC^ L £EPIiWfl!ffi<*>*C8C*f»-hBl«'l4 t LTtfPJ L fc. 
[0181] 

s^cEpnij^Mtt. ep^j^it ^it^» l < t . & * vmn l > ^$#14 

fc*<RT EP IfljiJ ffl ftUc It £ ^^ISIi'iTLfc. > ^ il Jg ( fx mm S ) fc'EP 

sowiei^ * 0 1 0 . 1 Ltz t %<7>£\iwmmz «* 9 . m sent* if Am l^. zn^M 

*S * % It 2 tc 5f "t o 
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